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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of a recess 
in a joined part in the friction stirring joining by rotating a rotary 
body. 

SOLUTION: End parts of a joined part of hollow-shaped materials 
50, 60 are provided with thick-walled pats 56, 66 projecting 
outward. Two thick-walled parts 56, 66 are butted to each other to 
form a trapezoidal shape. Rotary bodies 70, 70 are inserted in the 
thick-walled parts 56, 66 and rotated to be joined with each other. 
The rotary bodies are rotated in a condition where a large diameter 
part 71 of the rotary bodies 70, 70 is positioned at the outward 
from the extension line of the outer surface of plates 51, 52, 61, 62 
of a general part. The desired joining can be made even when there 
is a gap between two thick- walled parts 56, 66. After the joining, 
the thick-walled parts 56, 66 are cut to make them smooth. 
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[0026] 4 tiDzJlSffc 7 0 , 7 0 lc£ ^EEPStHC 
<fc-DT/S^)SB5 6, 6 6tfftWcffltf3©%l»lt-f* 0 '0 
CO 0 2 7] Hlfcfc^T, *£S#5 0<Dtt&<DmVi 

[0 0 2 8] mist* 7 0 tt£«-frttttS%4*'k 
tBLT^lj-r^o J?I*ISP5 6, 6 6C0^ffi5 6c, 6 6 
c^ifflL^ Elgf*7 0©itI^[n]CDffiS^to^ o 0 
7li-b»V^fflOfH5 6n, 6 6 n 2 OCQ/Pl$g|5 
5 6m, 6 6m^|Rl^-g-5ei5^»C|9:^fefe(5DT*fc«. A 
S56n (6 6 n) li^n? ncDiP^SP 5 6m, 66m 20 

[00 2 9] ±I2#HS£0!JT'« 2 -O05&-g-g|$034S?E 5 6 
a , 6 6 a (i lUgf* 7 0 Ott-L^ffitfeS^ 2 T3CQ 
JSiffi 5 6a, 66a tfElfsffc 7 0 CDl&klcfcf LTi®ft L 

T^ttAi', — aroawjs otoais 6 a# 

S^LtfiO, C nfcfl&73 6 0 OJffflB 6 6atf± 

ffi<DRBBS#:*:# < Tt>, HJfgft 7 0 ©Ellgtc * o Ti£» 
{fcOfc^M^M-5 5 fcOS^&jJSffi-TSC^^ih-P^ 

So 

[0 0 3 0] H8fc*oT»^i6B*«W-rSo "fSffl 

#50, 6oa^i li.ii ncst-a-etis ^> 

^1 1 3T'i£?nt^5o 2O©t#^S9#5 0, 6 0 
» 5 0, 6 0©£*£iMmarafilt»$g»£ftTV 

-So 

[00 3 1] ±WO«E#ffl«H7 0tt(i»lft»CjtfT , r* 

£ 0 ^T<*i 2 2**if«28ffl*j5 o, 6 ommoim^Tifa 

iCf'cJofcU— ;bl 2 3te»oT^fr3"5o "F(g!l<D(Ej$si* 
7 Ott 111, 111 ©Rfl©j6fTf* 1 3 IIlK 

ISntt^o jttTft 1 3 1 JijEfTft 1 3 2lc«H*TS 
0 , W5fa\C®m? So Sfrtt 1 3 2 « 1 3 3 

?7# 1 2 1 , 13 1 ttEHEf*:7 0, 7 0#±Tl!j£-e 
[0 0 3 23 ^7*12 1. 13UC(i*2S!^5 0, 50 
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6 o o-^ 1 2 4, i 3 4* j en j enisa» 

iin^o D-7 1 2 4, 1 3 4(«*7 0, 7 0 
©WjD5te:l5^TJPfcieii5 6, 6 6£>M{SRcfe£ 0 a— ^ 

12 4, l 3 4ttjtfr^lR»c»oTie«*i:J:t)ffl»J»j» 
»S 0 p— 7ttBMEtt7 0©WtklciB*DT**o 

[0 0 3 3] jtfT* 12 1. 13 1 tC(4g^-r^*ffiH 

*fcJ;oTSIt# 12 1. 13 1 *«#rt«c&»|*-e 

56c. 66c. 66c £;£J6, »^^*<D*4i*«l 

[0 0 3 4] [HlfK{*7 0. 7 07?I«5 0, 6 0<D±T 
ffi*J*dLfctt. 11 ll£l#5 0, 6 0 

[0 0 3 5] ft*, S*\ **»*««t?STSlLTU!I 

*firf*l 2 He WH!II**RBM-*c (hJ«£*7 0 

[0 0 3 6] 0J*fcf, 09. 01 0 ic^VT <fc 5 _L® 
flJ<DIeHE#7 0<DW5\C^^X, x>F^H2 6^i 
Bffl[|4>j£fiff* l 2 l tciaBt-So x> K^;b 1 2 6 ttj* 
«»5 6, 6 6^^iJ*TSo XVF5;1/1 2 6<DTfifflC0 
ffiHtt*^M«5 0, 6 0C0±®OS5 U 61 (0±m 

ffll2ffi«<D»rt«5 6, 6 6<DS«feO fe-h»te**i^ 0 
P— 71 2 4, 1 3 4«x>K^;l/l 2 6(Difi^c*l^ 
T±Tfr&ff*.* x^F^;H 2 6tCckS«B"Jfi^l5l- 

[0037] ±iEii»«'Pttah& , ra--»o!)*sa«tD 

W^^nm/?(^gp^feofc^ Hi i^J;9tc-^ 
<0*ffi^»6 Oco*t«:^R|ffi6 6 3F££«£*T*fc rT^T* 
feSo P^6 6^I(i^tf5 0, 6 0<D[^PeB43 
*tf*ffiffi»5 0 0«0±BSfc:g«!|-r«o -^CD 
*^S»6 0tCfc^Tt±±ffiO)«6 1 
\&5<D^^mtS OJcl3ot>T«TBaiOt56 1 tc/P^J^ 

[0 0 3 8] ±85*MW^»HlLS»tt»t : 'ffia!»^** 

C0 0 3 93 HI 2tt¥*«©J¥tBUS«3 K 320) 
SffiSPtC. ^n^n/?^P3 4. 3 5^U J?^lfiB3 

4. 3 5l5l±*g8#^a:T»^-r*»#»tt<DW*^ 
•to C<D^ fftilLS03 K 3 2fc(4«STfiS 0B 
» 3 6^EILT^o cl(7)SSTf&S3 

wwfccos^j&Bei-rsfcto. }fmbM»3 n 32J; 
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0 1 3lc^Jfr&ffiW*M#&n5o JPWffi3 4. 3 

em^c<tn^ m^3 k 3 2o±Toa*3a« 

[0 0 4 1 ] 0 1 5fr5ia 1 7 tt % &<0~ ^CD®l<:jS2& 
OUr3 9*»U "J73 9i:ttSS*flDBHteJIWl»3 4 

b, 3 5 b*^L«:JfaUS«3 7, 3 8^SWS 
^tSi^T*S§o 3g£T3 6 BI4U73 9 0)Ti$£:JPl*I 
SP3 4, 3 5flDTBi***5o *«ffll*f»&tt±aBie» 

[0 0 4 2] 0 1 8fr5B 1 9cO*SS«ltt. 9 fflU 

fcJWSSP3 4b, 3 5 b*H»fcfffflbai»3 7 c, 3 
8c^1?»5o Cftfcl«fc*lfcBlM?3 6 CfllfcWcfc 
£ 0 c<D1t*b, V73 9 4:«S*HWk:STOIHIia^*o 

[00 4 3] 018^501 9 cO^j&SWc&^T, 
3 7c, 38c ***»CJ8ffl"rS«*, JW0«3 4 b, 
3 5 bfcW}Wc&3<DT% »£lgp3 4b N 35 b<Dty 

tf£i;g<. i¥l^gP3 4 b^«^^jp^gf53 5 b«SP 

U 0 1 5fr5H l 7 0^B»«^tt*^«k:tt*gf^SB 

^fifiWJJCfe(/>Ttt/S^iei5 3 4 b, 3 5 bcofflffltc U ^3 
9jb^><DT\ a— 9 1 2 4 T*Jf SS/M^o 
[0044] H2 0frBH2 2 (5Q*SKW*KW-r5o 0 
2 0tCfe^T. ^«M<D»J18»4 1 btt. Iga^Jftfi 
5 0. 1 6 0*i»**T«l«LT^So ttiA 
9 □ 1 7 1 fcS 1 7 2 tOfflOffffiLitJ 15 0, 15 
0. 45<fcO\ Sl72t^l7 2 iOfflOjfffiLSifcf 1 
50. 1 5 OtDZrtlietMDWmLXfafc. M2 Olcfe^ 

Tieerrtn?**« »i 7 2 oTSPoifffl 1 60, 

1 6 0. ^cfctf. !gi 7 2 <D±ffi<Di?HJ LS!** 1 6 0, 

i 6 o o^n^noifaj L^rtitt^ i2 oic*5^t«C£ 

IrIT**o o£9, WtflLSW 1 5 OcDl¥ffiU73fnj£}¥ 

[0 0 4 5] IffflL^riftftBI-^rtltLfcffLfflLaiW 
15 0, 15 on±©»*«k fecfetWf tfJbffl** 1 6 
0, 1 6 OIrI±<0»&»«4, fflffi*j»W©«fc?fc:, J*M 
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[0 0 4 6] JffflL*rtl«WX-r«fiB»l*H2 1^9 
WoTl^o 02 1 ttN0mm»frOfQTft«. fftH 
5 1 6 0«4«O— *«teU7l 5 3, 16 

3*wr* 0 *affl[»wftt^. ^mi^m so, i 

60HS15K 1 6 1 *3B^3 6 CfclSIMtTVSo U 
7153, 16 3tf±M[R]^Tt^o ^15 3, 1 
6 3«««*rt«^«0, fil5K 16 lim«T' 

[0 0 4 7] »HJLffl#l 5 0«®i'J7l 5 3<ftJtC 
70 ^ffiLTJPWSBl 5 3*J»8LT^So JfE03ffl5l 5 3tt 
«6te:***«fffflLai»l 6 0lcrti»T*UlLT, 
ffiSP 1 5 7^WLTWo ^tBgP 1 5 7ttfftHLSi» 
1 6 OOfil 6 lCOrtffiM ('jyi 6 3ffl!l) icfi&oT 
l^o ggtfJSIU 5 7(D»»0'J^1 6 3tt«JgiJLTa< 
ftoT^So ^ffiSM 5 7©g6tHSL2tt, JP^SBcDlS 
L 1 fc|iI«T*feSo 0*5, gSfflSSl 5 7t±JPj^gPl 5 
6 JefflS*r3o ^tBSP 1 5 7 OftflHttJVrtgB 1 5 6 ^fHJ 

[0 0 4 8] ±#fr&B(E{*7 0 #SALT/PJg388#S 
20 £^fr?£, 2ocDJ¥tKb^«l 5 0, 16 0<OflBafl 
5 0 b, 1 6 0 b<7)fffl 1 5 0 c <D±X\cmXm 15 7^ 
&£<DT\ 1 5 7^<0&«tf RMffl 15 0c tC«#g 

£n& 0 CC0fci6. ffMffl 5 6fecfcr?^tB§|5l 6 7^ 
[0 0 4 9] JfffiLSWl 6 0<DV7l 5 3*9JDfc^ 
30 %%>o 

[0050] wtoLMtti 5 ocoflsssi 5 o btnmi, 
mt i 6 o<omm i60b ^^pjtcffla-r^ffiB^P^i 

SPl 5 6 0^BBfc«3ft*«0»l 5 8tf*8 0 SW^C 

[00 5 1] 02 3ttx mm^CDl 5 6fe<fetf^ttiaBl 
57^y7l53icglt^?Wo U^l 5 
3, 1 6 3te3E£3 6 Blciott^o VMS 1 5 6, 

^m^Pi 5 7te&x$cftt><Dmm<DWL\ 5 1 , i6i& 

40 mt$3 6 B*>5±7?^£HL^:^-&JC«goTl^o 

1 6 0 bOsfiffiFOU 71 6 3Sffl8*WSo tBL 
^16 0 CDJ¥03«S 1 5 6 fccfeCF^ffigP 1 5 7 ttfi 1 5 

[0 0 5 2] JfaL^^K^^}fWLS«tD«^ic 

tefcjMj-Mrso *^c, 2o©waiLS»WBiaELai^ 

[0 0 5 3] '£Xl<D^~j3l±/**Asffl±<D&&\cmmV 
50 *« 0 /N-*,t/^;l/tt2tfe<Dffit6kx 2ftc0S«OP E fl 
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s D c<Dt§&, wzmMmvfomvmm&m-K, mm 
coo 5 4] *&w<D&Wimmmtes mmmm<om®<D 

[0 0 5 5] 

m-&tfT*% S & <DT?feS 0 
[0®©fBMiiftiBl!J?] 

So 

[0 3] 0Uc:fc^T«8}g}?5gim tkLHttOIfcL 
[0 4] ^■gI?©^*^^:l«B^-ri.0T^So 20 

[05] wmnm<DMfc<Dm&mT*%>% a 

[06] *^B^CD-(fiCO*S!EM«}g-&g|5CDS^*ffi»fffi0 

[07] *mM<Dmo)mnm<D&-£fflcD&t®<DMmmm 

0T-sSSo 

[08] *%H^cD-^S£CTcDg-&^«cOifSfWffi0^ 

[0 9] 08OS-&SEcoSg|5©ffl!lffl0T&5o 
[0 1 0] 0 9<7)£Wt^«, 

[011] *%B^coffl(Og|»JcDS^g|?Oi^»fffi0T^ 30 

So 

[02] 



a 2 
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[012] *%W£D{ficO*]!it5CT©S-&SPcD|g»iffi0T-fe 

So 

[013] 012 icis^T®m®nm-&'&(»mm&mT* 
[0 1 4 ] 0 1 2 \c^zm^^w-mici±±im<Dm 

WS0-P$>So 
[015] *^WcOffi<OSI»J<DS^g|5£OJEe»t®0-?fe 

So 

[0 l 6] 0 l 5 lcis^TBWlMn&&'&<DffilgiMmT> 

3dSo 

[017] 013 ias^Tmfaw* : ¥ffiic{±±.imcDm 

WB0T*feSo 
[018] *%B^(7)ffi ( Dlli!iSMOS-&g|5O*$E»T®0T'fe 

[019] 018 \c^xm^mnm^'^mmmmx' 

[0 2 1] 020(02 1-2 lRfflit^^o 
[122] 021 <D:&fflllE0T*&3o 

[0 2 3] *ftw<Dm<Dmmm<Dm&m<DmmmmT*$> 

31> 32, 37. 37c, 38, 38c: §y ft\ 3 
6 . 3 6 B , 3 6 C : 3 9 : V 7, 7 0: fg&m 

<D\B\mte, 7 1 : *SgG, 7 2 : /hggR, 5 0, 6 0: 
f 51, 52, 53, 54, 61, 62, 6 

3 : 1g, 5 6, 6 6: J¥l*]gfl, 56c, 66c: ^ffi, 
1 5 0, 160:ffffiL£!«, 15 1, 
1 6 1 : IS, 1 5 3, 1 6 3 : U ^, 156: /Pf^Jgp, 
15 7: g£ffigp 0 
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